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<210> 1 
<211> 184 
<212> DNA 

<213> Bordetella pertussin 
<400> 1 

cccgggacag ggcggcgccc ggcgdtcgcg ggtccgcgcc ctggcgtggt tcctgccatc 60 
cggcgcgatg acgcatcttt cccccqccct ggccgacgtt ccttatgtgc tggtgaagac 12 0 
caatatggtg gtcaccagcg tagccatgaa gccgtatgaa gtcaccccga cgcggatgct 180 
ggtc \ 



<210> 2 

<211> 61 

<212> PRT 

<213> Bordetella pertussis 



<400> 2 

Pro Gly Gin Gly Gly Ala Arg Arg SerXArg Val Arg Ala Leu Ala Trp 
1 5 \10 15 



1 



Leu Leu Ala Ser Gly Ala MeiPPhr His Leu Ser Pro Ala Leu Al^jjpp 

20 25 30 

Val Pro TyrWal Leu Val Lys Thr Asn Met Val Val Thr Ser Val Ala 
35 \ 40 45 



Met Lys Pro 
50 



Glu Val Thr Pro Thr Arg Met Leu Val 

55 ,60 



<210> 3 
<211> 17 
<212> DNA 

<213> Bordetella pertussis 
<220> 

<223> Purine (P) R=G\or A; Y=T or C; N=A, C, G, or T 
<220> 

<221> modif ied_base 
<222> (6) 

<220> 

<221> modif ied_base 
<222> (9) 

<220> 

<221> modif ied_base 
<222> (12) 

<220> 

<221> modif ied_base 
<222> (15) 



<400> 3 

atgaarccnt aygargt 



17 



<210> 4 

<211> 30 

<212> PRT 

<213> Bordetella pertussis 



<220> 

<223> Xaa = Any amino acid; the 8th Val ^nd 4th Pro are 
questionable . 



2 



<22C 

<221>\VARIANT 
<222> \l5) 

<400> 4 

Asp Val P^o Tyr Val Leu Val Lys Thr Asn Met Val Val Thr Xaa Val 
1X5 10 15 

Ala Met Lys \ro Tyr Glu Val Val Pro Pro Arg Met Leu Val 
>0 25 30 



<210> 5 

<211> 4210 

<212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 

<222> (507) . . (1313) 

<220> 
<221> CDS 

<222> (1356) . . (2033) 

<220> 
<221> CDS 

<222> (2093) . . (2485) 

<220> 
<221> CDS 

<222> (2500) . . (2859) 

<220> 
<221> CDS 

<222> (2945) . . (3625) 
<400> 5 

gaattcgtcg cctcgccctg gttcgccgtc atggcccc?ca agggaaccga ccccaagata 60 
atcgtcctgc tcaaccgcca catcaacgag gcgctgcagtA ccaaggcggt cgtcgaggcc 120 
tttgccgccc aaggcgccac gccggtcatc gccacgccgg aVcagacccg cggcttcatc 180 
gcagacgaga tccagcgctg ggccggcgtc gtgcgcgaaa ccg^cgccaa gctgaagtag 240 



cagcgcagcc ctccaacgcg ccatccccgt ccggccggca ccatcctgca tacgtgttgg 3 00 



3 



.caaccgccaa c^cgcatgcg tgc^p^tcg tcgtacaaaa ccctcgattc ttc^^cat 360 

cccgctactg caaftccaaca cggcatgaac gctccttcgg cgcaaagtcg cgcgatggta 420 

ccggtcaccg tccggaccgt gctgaccccc ctgccatggt gtgatcccta aaataggcac 480 

catcaaaacg cagagg^^aa gacggg atg cgt tgc act egg gca att cgc caa 533 

Met Arg Cys Thr Arg Ala lie Arg Gin 
1 5 



acc gca aga aca ggc tbg ctg acg tgg ctg gcg att ctt gcc gtc acg 
Thr Ala Arg Thr Gly Trb Leu Thr Trp Leu Ala lie Leu Ala Val Thr 
10 ISX 20 25 



581 



gcg ccc gtg act teg ccg qta tgg gcc gac gat cct ccc gcc acc gta 
Ala Pro Val Thr Ser Pro Al\ Trp Ala Asp Asp Pro Pro Ala Thr Val 
30 \ 35 40 



629 



tac cgc tat gac tec cgc ccg cW gag gac gtt ttc cag aac gga ttc 
Tyr Arg Tyr Asp Ser Arg Pro PrV Glu Asp Val Phe Gin Asn Gly Phe 
45 \ 50 55 



677 



acg gcg tgg gga aac aac gac aat gtg etc gac cat ctg acc gga cgt 
Thr Ala Trp Gly Asn Asn Asp Asn VaSL Leu Asp His Leu Thr Gly Arg 
60 65 \ 70 



725 



tec tgc cag gtc ggc age age aac age gpt ttc gtc tec ace age age 
Ser Cys Gin Val Gly Ser Ser Asn Ser APa Phe Val Ser Thr Ser Ser 
75 80 \ 85 



773 



age egg cgc tat ace gag gtc tat etc gaa oat cgc atg cag gaa gcg 
Ser Arg Arg Tyr Thr Glu Val Tyr Leu Glu H^s Arg Met Gin Glu Ala 
90 95 lOa 105 



821 



gtc gag gcc gaa cgc gcc ggc agg ggc acc ggc ffiae ttc ate ggc tac 
Val Glu Ala Glu Arg Ala Gly Arg Gly Thr Gly h\s Phe He Gly Tyr 
110 115 \ 120 



869 



ate tac gaa gtc cgc gee gac aac aat ttc tac ggc 
He Tyr Glu Val Arg Ala Asp Asn Asn Phe Tyr Gly 
125 130 



jcc gee age teg 
A^a Ala Ser Ser 
135 



917 



tac ttc gaa tac gtc gac act tat ggc gac aat gcc ggc cgt ate etc 
Tyr Phe Glu Tyr Val Asp Thr Tyr Gly Asp Asn Ala Gly ^g He Leu 
140 145 150 



965 



gcc ggc gcg ctg gee acc tac cag age gaa tat ctg gca cac \:gg cgc 
Ala Gly Ala Leu Ala Thr Tyr Gin Ser Glu Tyr Leu Ala His A\g Arg 



1013 



155 



165 



att ccg cccVgaa aac ate cgc agg gta acg egg gtc tat cac aac ggc 
He Pro Pro iSlu Asn He Arg Arg Val Thr Arg Val Tyr His Asn Gly 
170 \ 175 180 185 



1061 



ate aee gge gag\acc acg aee acg gag tat tee aac get cgc tae gte 
He Thr Gly Glu Thr Thr Thr Thr Glu Tyr Ser Asn Ala Arg Tyr Val 
1^ 195 200 



1109 



age cag cat act cgc gee aat cce aac ccc tae aea teg cga agg tee 1157 
Ser Gin His Thr Arg Ala Asn Pro Asn Pro Tyr Thr Ser Arg Arg Ser 
205 \ 210 215 



gta gcg teg ate gte ggcNaea ttg gtg cgc atg geg ccg gtg ata gge 
Val Ala Ser He Val Gly Thr Leu Val Arg Met Ala Pro Val He Gly 
220 \ 225 230 



1205 



get tgc atg geg egg cag gee gaa age tee gag gee atg gea gee tgg 
Ala Cys Met Ala Arg Gin Ala G^u Ser Ser Glu Ala Met Ala Ala Trp 
235 240 \ 245 



1253 



tec gaa ege gee ggc gag gcg atg 
Ser Glu Arg Ala Gly Glu Ala Met 
250 255 



etc gtg tae tae gaa age ate 
Leu Val Tyr Tyr Glu Ser He 
260 265 



1301 



gcg tat teg tte tagaectgge ecageeccgc\ ceaacteegg taattcaaea ge 
Ala Tyr Ser Phe 



1355 



atg ccg ate gac ege aag acg etc tgc cat tte ctg tee gtt ctg ccg 
Met Pro He Asp Arg Lys Thr Leu Cys His Ueu Leu Ser Val Leu Pro 
270 275 2^ 285 



1403 



ttg gee etc etc gga tct cac gtg gcg egg gecY^c acg cca ggc ate 
Leu Ala Leu Leu Gly Ser His Val Ala Arg Ala Ser Thr Pro Gly He 
290 295 \ 300 



1451 



gte att ccg ccg cag gaa cag att ace cag cat ggeXage ccc tat gga 
Val He Pro Pro Gin Glu Gin He Thr Gin His Gly ^er Pro Tyr Gly 
305 310 \ 315 



1499 



cgc tgc geg aac aag ace egt gee ctg aee gtg geg gaa >ttg cgc gge 
Arg Cys Ala Asn Lys Thr Arg Ala Leu Thr Val Ala Glu U^u Arg Gly 
320 325 330 



1547 



age ggc gat ctg cag gag tae ctg cgt eat gtg acg cgc ggc hgg tea 
Ser Gly Asp Leu Gin Glu Tyr Leu Arg His Val Thr Arg Gly Tisp Ser 
335 340 345 



1595 



5 



ata ttt gcg etc 
lie Phe Ala* Leu 
350 



jc gat g^^lcc tat etc ggc ggc gaa tat gg<^|^c 

Asp Gly Thr Tyr Leu Gly Gly Glu Tyr Gly Gly 
355 360 365 



1643 



gtg ate aag gac gga kea cee ggc ggc gca ttc gac ctg aaa acg aeg 1691 
Val He Lys Asp Gly "Air Pro Gly Gly Ala Phe Asp Leu Lys Thr Thr 
370 \ 375 380 



ttc tgc ate atg ace acd cgc aat acg ggt caa cec gca acg gat cac 
Phe Cys He Met Thr ThrXArg Asn Thr Gly Gin Pro Ala Thr Asp His 
385 \ 390 395 



1739 



tac tac age aac gte ace gbe act cgc ctg etc tec age ace aac age 
Tyr Tyr Ser Asn Val Thr Ala Thr Arg Leu Leu Ser Ser Thr Asn Ser 
400 \ 405 410 



1787 



agg eta tgc gcg gte ttc gtc\aga age ggg caa ecg gte att ggc gee 1835 
Arg Leu Cys Ala Val Phe Val Arg Ser Gly Gin Pro Val He Gly Ala 
415 420 \ 425 

tgc ace age ecg tat gac ggc aag tac tgg age atg tac age egg ctg 18 83 
Cys Thr Ser Pro Tyr Asp Gly Lyi Tyr Trp Ser Met Tyr Ser Arg Leu 
430 435 \ 440 445 

egg aaa atg ett tac ctg ate tac g^g gee ggc ate tec gta ege gte 1931 
Arg Lys Met Leu Tyr Leu He Tyr vkl Ala Gly He Ser Val Arg Val 
450 \ 455 460 

eat gte age aag gaa gaa eag tat tacXgae tat gag gac gca acg ttc 1979 
His Val Ser Lys Glu Glu Gin Tyr Tyr Asp Tyr Glu Asp Ala Thr Phe 
465 470 \ 475 



gag act tac gee ett ace ggc ate tec at* tgc aat cet gga tea tec 
Glu Thr Tyr Ala Leu Thr Gly He Ser He\cys Asn Pro Gly Ser Ser 
480 485 \ 490 



2027 



tta tgc tgagacgctt ceccaetcga accaeegcee 
Leu Cys 
495 



tgggaeaggg cggegcccgg 2 083 



cggtegcgc atg ege gee ctg gcg tgg ttg ctg gcA tee ggc gcg atg aeg 2134 
Met Arg Ala Leu Ala Trp Leu Leu AlaXser Gly Ala Met Thr 
500 \os 



eat ett tee cec gee ctg gcc gac gtt eet tat gtg \tg gtg aag aec 2182 
His Leu Ser Pro Ala Leu Ala Asp Val Pro Tyr Val lW Val Lys Thr 
510 515 520 \ 525 



6 



aat atg gtg gtc act age gtiP|cc atg aag ccg tat gaa gtc ^^^{^9 

Asn Met Val'Val Thi Ser Val Ala Met Lys Pro Tyr Glu Val Thr Pro 
53o\ 535 540 



2230 



acg cgc atg ctg gtc ftgc ggc ate gcc gcc aaa ctg ggc gcc gcg gcc 
Thr Arg Met Leu Val cVs Gly He Ala Ala Lys Leu Gly Ala Ala Ala 
545 \ 550 555 



2278 



age age eeg gae geg eae Vtg eeg tte tgc tte ggc aag gat etc aag 
Ser Ser Pro Asp Ala His V^al Pro Phe Cys Phe Gly Lys Asp Leu Lys 
560 \ 565 570 



2326 



cgt ccc ggc age agt ccc atgVaa gtc atg ttg cgc gcc gtc tte atg 
Arg Pro Gly Ser Ser Pro Met Glu Val Met Leu Arg Ala Val Phe Met 
575 580 \ 585 



2374 



eaa caa egg eeg ctg cgc atg ttti ctg ggt ccc aag caa etc act tte 
Gin Gin Arg Pro Leu Arg Met Phe\Leu Gly Pro Lys Gin Leu Thr Phe 
590 595 \ 600 605 



2422 



gaa ggc aag ccc gcg etc gaa ctg aftc egg atg gtc gaa tgc age ggc 
Glu Gly Lys Pro Ala Leu Glu Leu lite Arg Met Val Glu Cys Ser Gly 
610 \ 615 620 



2470 



aag cag gat tgc ccc tgaaggcgaa ccee atg eat ace ate gca tec ate 
Lys Gin Asp Cys Pro Met His Thr He Ala Ser lie 

625 \ 630 



2520 



ctg ttg tec gtg etc ggc ata tac age ced get gae gtc gee ggc ttg 
Leu Leu Ser Val Leu Gly He Tyr Ser ProWa Asp Val Ala Gly Leu 
635 640 \ 645 



2568 



eeg ace eat ctg tac aag aac tte act gtc cag gag ctg gcc ttg aaa 
Pro Thr His Leu Tyr Lys Asn Phe Thr Val GlVi Glu Leu Ala Leu Lys 
650 655 66® 665 



2616 



Ctg aag ggc aag aat cag gag tte tgc ctg acc\gcc tte atg teg ggc 
Leu Lys Gly Lys Asn Gin Glu Phe Cys Leu Thr kla Phe Met Ser Gly 
670 675 \ 680 



2664 



aga age ctg gtc egg geg tgc ctg tec gae gcg gga cac gag eac gae 
Arg Ser Leu Val Arg Ala Cys Leu Ser Asp Ala GlyXnis Glu His Asp 
685 690 \ 695 



2712 



acg tgg tte gae ace atg ett ggc ttt gee ata tec gcgvtat gcg etc 
Thr Trp Phe Asp Thr Met Leu Gly Phe Ala He Ser Ala Ala Leu 

700 705 710 



2760 



7 



aag age egg ate ge^ etg ac^l^tg gaa gae teg ceg tat ceg ggc^^t 

Lys Ser Arg "He AlaXLeu Thr Val Glu Asp Ser Pro Tyr Pro Gly Thr 
715 \ 720 725 



2808 



eee ggc gat etg etc gdia etg cag ate tgc ecg ete aae gga tat tge 2856 
Pro Gly Asp Leu Leu Gl\ Leu Gin He Cys Pro Leu Asn Gly Tyr Cys 
730 735\ 740 745 



gaa tgaaeeettc eggaggttt^ gaegttteeg egcaateegc ttgagaegat 
Glu 



2909 



ettccgeeet ggtteeatte cggg^aeacc geaac atg etg ate aae aae aag 2962 

Met Leu He Asn Asn Lys 
750 



aag etg ett eat eae att etg eeb ate etg gtg etc gee etg etg gge 
Lys Leu Leu His His He Leu PrA He Leu Val Leu Ala Leu Leu Gly 
755 76o\ 765 



3010 



atg ege aeg gee eag gee gtt geg eaa gge ate gte ate ceg ceg aag 
Met Arg Thr Ala Gin Ala Val Ala Pr^ Gly He Val He Pro Pro Lys 
770 775 \ 780 



3058 



gea etg tte ace eaa eag ggc ggc gee v&t gga cge tge ceg aae gga 
Ala Leu Phe Thr Gin Gin Gly Gly Ala t}^ Gly Arg Cys Pro Asn Gly 
785 790 \ 795 800 



3106 



aee ege gee ttg aee gtg gee gaa etg ege qgc aae gee gaa ttg cag 
Thr Arg Ala Leu Thr Val Ala Glu Leu Arg Giy Asn Ala Glu Leu Gin 
805 810 \ 815 



3154 



aeg tat ttg cgc cag ata aeg ccc ggc tgg tec^ta tac ggt etc tat 
Thr Tyr Leu Arg Gin He Thr Pro Gly Trp Ser He Tyr Gly Leu Tyr 
820 825 \ 830 



3202 



gac ggt aeg tae etg ggc cag geg tae ggc gge ateXate aag gac geg 
Asp Gly Thr Tyr Leu Gly Gin Ala Tyr Gly Gly He Vie Lys Asp Ala 
835 840 8\ 



3250 



ceg cca gge geg ggg tte att tat cge gaa act tte tge\ate aeg aee 
Pro Pro Gly Ala Gly Phe He Tyr Arg Glu Thr Phe Cys >f le Thr Thr 
850 855 860 



3298 



ata tac aag ace ggg caa ecg get geg gat cae tac tac agA aag gte 
He Tyr Lys Thr Gly Gin Pro Ala Ala Asp His Tyr Tyr SerWs Val 
865 870 875 \ 880 



3346 



8 



acg gcc acg cgd ctg etc gc^^gc acc aac age agg ctg tgc gcg^^a 
Thr Ala Thr ArgVLeu Leu AllRer Thr Asn Ser Arg Leu Cys Al||P|l 



\885 



890 



895 



3394 



ttc gtc agg gac ggg caa teg gtc ate gga gee tgc gee age eeg tat 3442 
Phe Val Arg Asp GlV Gin Ser Val He Gly Ala Cys Ala Ser Pro Tyr 
900 \ 905 910 

gaa ggc agg tac aga gke atg tac gac geg ctg egg cgc ctg ctg tac 3490 
Glu Gly Arg Tyr Arg As\ Met Tyr Asp Ala Leu Arg Arg Leu Leu Tyr 
915 \ 920 925 

atg ate tat atg tec ggc e\t gcc gta cgc gtc cae gtc age aag gaa 3538 
Met He Tyr Met Ser Gly Le\a Ala Val Arg Val His Val Ser Lys Glu 
930 935\ 940 

gag cag tat tac gac tac gag d^c gcc aca ttc cag acc tat gcc etc 3586 
Glu Gin Tyr Tyr Asp Tyr Glu A4p Ala Thr Phe Gin Thr Tyr Ala Leu 
945 950 \ 955 960 

ace ggc att tee etc tgc aac ccgVgca geg teg ata tgc tgagecgccg 3635 
Thr Gly He Ser Leu Cys Asn Pro Ala Ala Ser He Cys 
965 \ 970 

geteggatet gttcgcctgt ccatgttttt ccttgacgga taccgegaat gaatcccttg 3695 

aaagacttga gagcatcget accgegectg ge&ttcatgg eagcctgeae cctgttgtcc 3755 

geeaegetgc ccgaeetege ecaggccggc ggcqggctge agcgctgtea accacttcat 3 815 

ggcgacgatc gtggtegtac tgccgeggcg gtcagfcggcc acggtgaeea tcgecataat 3 875 

etgggeggge tacaagetgc tgttceggca egccgatgtg etggacgtgg tgcgtgtggt 3 93 5 

gctggcggga getgetgatc ggegcatcgg ccgaaatcge tcgttatetg ctgacetgaa 3 995 



tcetggacgt atcgaacatg cgtgatccge ttttcaaggg etgcacecgg cgcegcgatg 4055 



\ 



etgatggcgt acccgccacg gcaggccgtg tgeagccggo^accattecct getgggceat 4115 
ctcggttcag catccgettt ctggccttgt tteecgtggc ^ttgetggcg atgeggatca 4175 
tgatccggcg egatgaeeag eagttecgec tgatc \ 4210 



<210> 6 
<211> 269 
<212> PRT 



<213> Bordetella pertussis 



<400> 6 

Met Arg Cys Thr Arg Ala lie Arg 

1 5 
Thr Trp Leu Ala lie Leu Ala Val 
20 

Trp Ala Asp Asp Pro Pro Ala Thr 
35 40 
Pro Glu Asp Val Phe Gin Asn Gly 

50 55 
Asn Val Leu Asp His Leu Thr Gly 

65 70 
Asn Ser Ala Phe Val Ser Thr Ser 
85 

Tyr Leu Glu His Arg Met Gin Glu 
100 

Arg Gly Thr Gly His Phe He Gly 
115 120 
Asn Asn Phe Tyr Gly Ala Ala Ser 

130 135 
Tyr Gly Asp Asn Ala Gly Arg He 
145 150 
Gin Ser Glu Tyr Leu Ala His Arg 
165 

Arg Val Thr Arg Val Tyr His Asn 
180 

Thr Glu Tyr Ser Asn Ala Arg Ty] 
195 

Pro Asn Pro Tyr Thr Ser Arg 
210 215 
Leu Val Arg Met Ala Pro Va]/ He 
225 230 
Glu Ser Ser Glu Ala Met P/La Ala 
245 

Met Val Leu Val Tyr Tyr/ Glu Ser 
260 



Gin Thr 
10 

Thr Ala 

25 
Val Tyr 

Phe Thr 

Arg Ser 

Ser Ser 
90 

Ala Val 
105 

Tyr He 
Ser Tyr 



Ala Arg Thr 

Pro Val Thr 

Arg Tyr Asp 
45 

Ala Trp 
60 

Cys Gin /al 
75 

Arg Ai^ Tyr 



Glu Val 
125 
Glu Tyr 
140 

Gly Ala Leu 
155 

Pro Pro Glu 

Thr Gly Glu 

Gin His Thr 
205 

Ala Ser He 

220 
Cys Met Ala 
235 

Glu Arg Ala 
Tyr Ser Phe 



Gly Trp L^ 
15 

Ser Pi;o Ala 
30 

Se/ Arg Pro 

Asn Asp 

Gly Ser Ser 
80 

Thr Glu Val 
95 

Arg Ala Gly 
110 

Arg Ala Asp 

Val Asp Thr 

Ala Thr Tyr 
160 

Asn He Arg 
175 

Thr Thr Thr 
190 

Arg Ala Asn 

Val Gly Thr 

Arg Gin Ala 
240 

Gly Glu Ala 
255 



<210> 7 

<211> 226 

<212> PRT 

<213> Bordetella Pertussis 



<400> 7 

Met Pro He As^ Arg Lys Thr Leu Cys His Leu Leu Ser Val Leu Pro 

1/5 10 15 

Leu Ala Leu hlu Gly Ser His Val Ala Arg Ala Ser Thr Pro Gly He 



10 



20 

Val He Pro Pro Gin Glu 
35' 

Arg Cys Ala Asn Lys Thr 
50 

Ser Gly Asp Leu Gin Glu 
65 70 
He Phe Ala Leu Tyr Asp 
85 

Val lie Lys Asp Gly Thr 
100 

Phe Cys He Met Thr Thr 
115 

Tyr Tyr Ser Asn Val Thr 
130 

Arg Leu Cys Ala Val Phe 
145 150 
Cys Thr Ser Pro Tyr Asp 
165 

Arg Lys Met Leu Tyr Leu 
180 

His Val Ser Lys Glu Glu 
195 

Glu Thr Tyr Ala Leu Thr 

210 
Leu Cys 
225 



25 

Gll^le Thr 

40 

Arg Ala Leu 
55 

Tyr Leu Arg 

Gly Thr Tyr 

Pro Gly Gly 
105 

Arg Asn Thr 
120 

Ala Thr Arg 
135 

Val Arg Ser 

Gly Lys Tyr 

He Tyr Va! 

1 

Gin Tyr Ty^^r 

200 
Gly Ile/Ser 
215 



I ■ 

Gin His Gly Ser^^Pro Ty y 
45 

Thr Val Ala Gli^ Leu Arg Gly 
60 

His Val Thr Atg Gly Trp Ser 
75 / 80 

Leu Gly Gly/Glu Tyr Gly Gly 

90 / 95 

Ala Phe a/p Leu Lys Thr Thr 
110 

Gly Gln/Pro Ala Thr Asp His 
125 

Leu L^u Ser Ser Thr Asn Ser 
140 

Gly/ Gin Pro Val He Gly Ala 
155 160 
:p Ser Met Tyr Ser Arg Leu 
.70 175 
Ala Gly He Ser Val Arg Val 
190 

Asp Tyr Glu Asp Ala Thr Phe 
205 

He Cys Asn Pro Gly Ser Ser 
220 



<210> 8 

<211> 131 

<212> PRT 

<213> Bordetella pertus^s 



<400> 8 

Met Arg Ala Leu Ala 
1 5 
Ser Pro Ala Leu Ala 
20 

Val Val Thr Ser Val/ 
35 

Met Leu Val Cys G] 
50 

Pro Asp Ala His yal 
65 

Gly Ser Ser Pro/ Met 
85 

Arg Pro Leu Ary^ Met 



Ti/p Leu Leu Ala Ser 
10 

sp Val Pro Tyr Val 
25 

Ala Met Lys Pro Tyr 
40 

He Ala Ala Lys Leu 
55 

Pro Phe Cys Phe Gly 
70 

Glu Val Met Leu Arg 
90 

Phe Leu Gly Pro Lys 



Gly Ala Met 

Leu Val Lys 

Glu Val Thr 
45 

Gly Ala Ala 
60 

Lys Asp Leu 
75 

Ala Val Phe 
Gin Leu Thr 



Thr His Leu 
15 

Thr Asn Met 
30 

Pro Thr Arg 

Ala Ser Ser 

Lys Arg Pro 
80 

Met Gin Gin 
95 

Phe Glu Gly 



11 



100 105 liy 

Lys Pro Ala Leu Glu Leu IlwRrg Met Val Glu Cys Ser G^y Ly 

115* 120 125 

Asp Cys Pro 
130 



<210> 9 
<211> 120 
<212> PRT 

<213> Bordetella pertussis 



<400> 9 
Met His Thr 
1 

Pro Ala Asp 

Val Gin Glu 
35 

Leu Thr Ala 
50 

Asp Ala Gly 
65 

Ala lie Ser 

Asp Ser Pro 

Cys Pro Leu 
115 



lie Ala Ser lie 
5 

Val Ala Gly Leu- 
20 

Leu Ala Leu Lys 

Phe Met Ser Gly 
55 

His Glu His Asp 
70 

Ala Tyr Ala Leu 
85 

Tyr Pro Gly Thr 
100 

Asn Gly Tyr Cys 




Leu Leu 



Gly lie Tyr Ser 
15 

Lys Asn Phe Thr 
30 

Gin Glu Phe Cys 
45 

Ala Cys Leu Ser 

Met Leu Gly Phe 
80 

Leu Thr Val Glu 
95 

Glu Leu Gin lie 
110 



<210> 10 
<211> 227 
<212> PRT 
<213> Bordetella pertussij! 



<400> 10 

Met Leu He Asn Asn Lys^ Lys Leu Leu His His He Leu Pro He Leu 

1 5 / 10 15 

Val Leu Ala Leu Leu Gly Met Arg Thr Ala Gin Ala Val Ala Pro Gly 

20 / 25* 30 

He Val He Pro Pro Lys Ala Leu Phe Thr Gin Gin Gly Gly Ala Tyr 

35 / 40 45 

Gly Arg Cys Pro AsA Gly Thr Arg Ala Leu Thr Val Ala Glu Leu Arg 

50 / 55 60 

Gly Asn Ala Glu Ueu Gin Thr Tyr Leu Arg Gin He Thr Pro Gly Trp 
65 / 70 75 80 

Ser He Tyr Gly /Leu Tyr Asp Gly Thr Tyr Leu Gly Gin Ala Tyr Gly 



12 



J 



Gly He He 

Thr Phe Cys 
115 

His Tyr Tyr 
130 

Ser Arg Leu 
145 

Ala Cys Ala 

Leu Arg Arg 

Val His Val 
195 

Phe Gin Thr 

210 
Ser He Cys 
225 



85 

Lys Asp Ala 
100 

He Thr Thr 

Ser Lys Val 

Cys Ala Val 
150 

Ser Pro Tyr 
165 

Leu Leu Tyr 
180 

Ser Lys Glu 
Tyr Ala Leu 



90 



Pra^^ro 

He Tyr 
120 
Thr Ala 
135 

Phe Val 

Glu Gly 

Met He 

Glu Gin 
200 
Thr Gly 
215 



Gly Ala Gly Phe 
105 

Lys Thr Gli^ Gin 

Thr Arg Lqu Leu 
140 

Arg Asp GtLy Gin 
55 

Arg Tyr ^rg Asp 
170 

Tyr Met/ Ser Gly 
185 

Tyr Tyftr Asp Tyr 

He S^r Leu Cys 
220 



^r|^i 



He Tyr Ar^piu 

110 

Pro Ala Ala Asp 
125 

Ala Ser Thr Asn 

Ser Val He Gly 
160 

Met Tyr Asp Ala 
175 

Leu Ala Val Arg 
190 

Glu Asp Ala Thr 
205 

Asn Pro Ala Ala 



<210> 11 
<211> 976 
<212> PRT 

<213> Bordetella pertussis 
<400> 11 

Met Arg Cys Thr Arg Ala He krg Gin Thr Ala Arg Thr Gly Trp Leu 
1 5/10 15 

Thr Trp Leu Ala He Leu Al^a Val Thr Ala Pro Val Thr Ser Pro Ala 
20 / 25 30 

Trp Ala Asp Asp Pro Pro i^la Thr Val Tyr Arg Tyr Asp Ser Arg Pro 
35 / 40 45 

Pro Glu Asp Val Phe GlA Asn Gly Phe Thr Ala Trp Gly Asn Asn Asp 
50 / 55 60 

Asn Val Leu Asp His I^eu Thr Gly Arg Ser Cys Gin Val Gly Ser Ser 
65 / 70 75 80 

Asn Ser Ala Phe Val/ Ser Thr Ser Ser Ser Arg Arg Tyr Thr Glu Val 
83 90 95 



Tyr Leu Glu His A^g Met Gin Glu Ala Val Glu Ala Glu Arg Ala Gly 
100 / 105 110 



13 



liHi 



Arg Gly Thr Gly His Phe nHiGly Tyr lie Tyr Glu Val Arg Al^^p 

115 120 A25 



Asn Asn Phe Tyr Gly Ala Ala Ser Ser Tyr Phe Glu Tyr Val Asp Thr 
130 135 /l40 

Tyr Gly Asp Asn Ala Gly Arg He Leu Ala oly Ala Leu Ala Thr Tyr 
145 150 /l55 160 

Gin Ser Glu Tyr Leu Ala His Arg Arg l/e Pro Pro Glu Asn lie Arg 
165 A70 175 

Arg Val Thr Arg Val Tyr His His gW He Thr Gly Glu Thr Thr Thr 
180 /ss 190 

Thr Glu Tyr Ser Asn Ala Arg Ty/ Val Ser Gin Gin Thr Arg Ala Asn 
195 2/0 205 

Pro Asn Pro Tyr Thr Ser Arg/Arg Ser Val Ala Ser He Val Gly Thr 
210 21/ 220 

Leu Val Arg Met Ala Pro \/al He Ser Ala Cys Met Ala Arg Gin Ala 
225 230/ 235 240 

Glu Ser Ser Glu Ala MeL Ala Ala Trp Ser Glu Arg Ala Gly Glu Ala 
245 / 250 255 

Met Val Leu Val Tyr T^yr Glu Ser He Ala Tyr Ser Phe Val Met Pro 
260 / 265 270 

He Asp Arg Lys Thij Leu Cys His Leu Leu Ser Val Leu Pro Leu Ala 
275 / 280 285 

Leu Leu Gly Ser hLs Val Ala Arg Ala Ser Thr Pro Gly He Val He 
290 / 295 300 



Pro Pro Gin Glu 
305 



fGln He Thr Gin His Gly Ser Pro Tyr Gly Arg Cys 
310 315 320 



Ala Asn Lys Th/r Arg Ala Leu Thr Val Ala Glu Leu Arg Gly Ser Gly 
325 330 335 

Asp Leu Gin qtu Tyr Leu Arg His Val Thr Arg Gly Trp Ser He Phe 
[0 345 350 

Ala Leu Tyr ^sp Gly Thr Tyr Leu Gly Gly Glu Tyr Gly Gly Val He 
355 I 360 365 



14 



Lys Asp Gly Thr Pro Gly GXPKla Phe Asp Leu Lys Th^ Thr Phd^ps 

370 375 380 



He Met Thr Thr Ala His Thr Gly Gin Pro Ala Thy Asp His Val Tyr 
385 390 395 / 400 

Ser His Val Thr Ala Thr Arg Leu Leu Ser Ser 1?hr His Ser Arg Leu 
405 410 / 415 

Cys Ala Val Phe Val Arg Ser Gly Gin Pro VcQ He Gly Ala Cys Thr 
420 425 / 430 

Ser Pro Tyr Asp Gly Lys Tyr Trp Ser His/ Tyr Ser Arg Leu Arg Lys 
435 440 / 445 

Met Leu Tyr Leu He Tyr Val Ala Gly He Ser Val Arg Val His Val 
450 455 / 460 

Ser Lys Glu Glu Gin Tyr Tyr Asp Tytf Glu Asp Ala Thr Phe Glu Thr 
465 470 / 475 480 

Tyr Ala Leu Thr Gly He Ser He Oys His Pro Gly Ser Ser Leu Cys 
•485 / 490 495 

Val Ala Trp Leu Leu Ala Ser gW Ala Met Thr His Leu Ser Pro Ala 
500 / 505 510 

Leu Ala Asp .Val Pro Tyr Val l4u Val Lys Thr His His Val Val Thr 
515 520 525 

Ser Val Ala His Lys Pro Val/clu Val Thr Pro Thr Arg Met Leu Val 
530 533 540 

Cys Gly He Ala Ala Lys L^u Gly Ala Ala Ala Ser Ser Pro Asp Ala 
545 550 / 555 560 

His Val Pro Phe Cys Phe /ciy Lys Asp Leu Lys Arg Pro Gly Ser Ser 
565 / 570 575 

Pro His Glu Val Met L^u Arg Ala Val Phe Met Gin Gin Arg Pro Leu 
580 / 585 590 



Arg Met Phe Leu 
595 



Gly/pro Lys Gin Leu Thr Phe Glu Gly Lys Pro Ala 
600 605 



Leu Glu Leu He Afg Met Val Glu Cys Ser Gly Lys Gin Asp Cys Pro 
610 / 615 620 



Val Phe Met His Thr He A]IlRer He Leu Leu Ser Val l/ku Gl'^j^^e 

625 630 635 / 640 

Tyr Ser Pro Ala Asp Val Ala Gly Leu Pro Thr His ^eu Tyr Lys Asn 

645 650 / 655 

Phe Thr Val Gin Glu Leu Ala Leu Lys Leu Lys ^ly Lys Asn Gin Glu 
660 665 / ' 670 

Phe Cys Leu Thr Ala Phe His Ser Gly Arg Sy^r Leu Val Arg Ala Cys 
675 680 / 685 

Leu Ser Asp Ala Gly His Glu His Asp ThJ: Trp Phe Asp Thr Met Leu 

690 695 / 700 

Gly Phe Ala lie Ser Ala Tyr Ala Leu Lys Ser Arg He Ala Leu Thr 

705 710 / 715 720 

Val Glu Asp Ser Pro Tyr Pro Gly Thfr Pro Gly Asp Leu Leu Glu Leu 

725 / 730 735 



Gin He Cys Pro Leu Asn Gly 
740 



Tyr/cys Glu Val Phe Met Leu He Asn 
745 750 



Asn Lys Lys Leu Leu His His lie Leu Pro He Leu Val Leu Ala Leu 
755 7/60 765 

Leu Gly Met Arg Thr Ala Gin /Ala Val Ala Pro Gly He Val He Pro 
770 775/ 780 

Pro Lys Ala Leu Phe Thr g:^ Gin Gly Gly Ala Tyr Gly Arg Cys Pro 
785 790 / 795 800 

Asn Gly Thr Arg Ala Leu khr Val Ala Glu Leu Arg Gly Asn Ala Glu 
805 / 810 815 



Leu Gin Thr Tyr Leu 
820 



Gin He Thr Pro Gly Trp Ser He Tyr Gly 
825 830 



Leu Tyr Asp Gly Thr kyr Leu Gly Gin Ala Tyr Gly Gly He He Lys 
835 / 840 845 



Asp Ala Pro Pro Gljr Ala Gly Phe He Tyr Arg Glu Thr Phe Cys He 
850 / 855 860 



Thr Thr He Tyr hps Thr Gly Gin Pro Ala Ala Asp His Tyr Tyr Ser 
865 / 870 875 880 



Lys Val Thr Ala Thr Arg Le^Keu Ala Ser Thr Asn Ser Arg Le\!|p!^s 

885 890 / 895 



Ala Val Phe Val Arg Asp Gly Gin Ser Val He Gly Ala Cys Ala Ser 

900 905 / 910 

Pro Tyr Glu Gly Arg Tyr Arg Asp His Tyr Asp Ala. Leu Arg Arg Leu 

915 920 / 925 

Leu Tyr Met He Tyr Met Ser Gly Leu Ala Vai Arg Val His Val Ser 

930 935 / 940 

Lys Glu Glu Gin Tyr Tyr Asp Tyr Glu Asp^ Ala Thr Phe Gin Thr Tyr 

945 950 / 955 960 

Ala Leu Thr Gly He Ser Leu Cys Asn pro Ala Ala Ser He Cys Val 

965 /97O 975 



<210> 12 
<211> 8 
<212> PRT 

<213> Bordetella pertussis 
<400> 12 

Tyr Arg Tyr Asp Ser Arg Vf:o Pro 
1 5 



<210> 13 
<211> 8 
<212> PRT 

<213> Vibrio choler^e 
<400> 13 

Tyr Arg Ala Asp S^er Arg Pro Pro 
1 Is 



<210> 14 
<211> 8 
<212> PRT 
<213> Eschei/ichia coli 



.<400> 14 
Tyr Arg Ala Aspl Ser Arg 
1 1 5 



<210> 15 
<211> 8 
<212> PRT 

<213> Bordetella \pertussis 
<400> 15 

Val Ser Thr Ser S^r Ser Arg Arg 
1 



<210> 16 
<211> 8 
<212> PRT 

<213> Vibrio choler^e 
<400> 16 

Val Ser Thr Ser lie jSer Leu Arg 
1 5 



<210> 17 
<211> 8 
<212> PRT 

<213> Escherichia colli 
<400> 17 

Val Ser Thr Ser Leu S^r Leu Arg 
1 5 



<210> 18 

<211> 7 

<212> DNA 

<213> Escherichia coli 

<400> 18 
taaaata 



<210> 19 

<211> 7 

<212> DNA 

<213> Escherichia coli 



18 



<400V> 19 
tataita 



<210> \20 
<211> 
<212> C^A 
<213> Escherichia coli 



<400> 2C 
ctgacc 



<210> 21 
<211> 6 
<212> DNA 
<213> Escherichia coli 



<400> 21 
ttgaca 



<210> 22 
<211> 7 
<212> DNA 

<213> EscherichiUa coli 

<400> 22 
ggggaag 



<210> 23 
<211> 7 
<212> DNA 
<213> Escherichia col 

<400> 23 
aaggagg 



<210> 24 

<211> 9 ^ 

<212> DNA 

<213> Escherichia coli 



<400> 24 
cagggcggc 



<400> 25 
aaggcg 



<210> 26 

<211> 6 

<212> DNA 

<213> Escherichia 

<400> 26 
aaggag 

<210> 27 
<211> 8 
<212> DNA 
<213 > Escherichia coli 

<400> 27 
gggaacac 

<210> 28 
<211> 8 
<212> DNA 

<213> Escherichia coli 

<400> 28 
gggaagac 



